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ABSTRACT : PROBLEM TO BE SOLVED: To impart high resistance to oxidation and prevent mutual 
diffusion of materials by forming a diffusion barrier layer with a material which includes 
specified metals and elements. 

SOLUTION: A diffused barrier layer 300 is formed between a first and a second 
conductive layer 200 and 400 for separating the two layers and prevent mutual diffusion of 
materials of these layers. For the diffused barrier layer 300, a compound layer including 
Ta, Al, and N is used. For example, a compound layer such as a Ta-AI-N layer is used. In 
this case, the diffused barrier layer 300 includes a concentration of about 1-60 atomic 
percent of Ta. Ta can be replaced with a group 5A or a group 6A metal. At that time, the 
metal is included at a concentration in the same density as that of Ta, that is about 1-60 
atomic percent. The densities of Al and N are also about 1-60 atomic percent. In addition 
the Ta-AI-N layer, a compound layer such as a Ta-AI-N-O layer which is an oxygen-added 
Ta-AI-N layer can also be used for the diffusion barrier layer 300. 
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[0029] ST«14T?72 5 0t±3WfiflW)H-7"S*l 

it, 7' i7 > y 1- C V E) (blanket Chemical Vapour Dc 
posi tion ) ZteifflfWC V D jSTJBBJti" S ... ©'11147° 
7 /2 5 011 5 0 

1 0 0 £*Wfofc:Sailtf-*ai£J*o. 
[0030] TM&4 5 0 &V±&m& 6 00(1 P 
t. Rh. Ru, Ir.Os. P dCQ£ d&P tBl&« 
^ PtO,, RhO„. IrO,. RuO... OsO t , 
P d O :: £0J; o %P tm&KfliSMtifo* A*t*liC a R 
ii 0 3 . S r R i.i O s , C a. I r Oj . Sri r O, , C 
u , A 1 _ T a . WSi,, Mo, MoSi,, W, A 
ii. Ti N„ TaN«J:'3^#tftf.. &MtZtlG>0> 

[ o o 3 1 ] mi 500(1 mtm^&tt-&inwM 

HTJBJSSfl*. Mn£. Ta,0,, SrTiO,. B 
a (Sr. T i ) O s , P b (Zr.Ti) O, . S r B 
i 2 T a 2 O s , (Pb. La) (Zr.Ti) 0:,X(iB 

i 4 t i 3 o , 2 t' x-fo h , mmm 5 0 0 mutt & m . 
mmmmTM t mimm%/>m^tu> , «o x . 

[0032] ftflfcN&JB 3 5 0 ii, 72 5 0 4: TaU 
lttffi4 5 0c^«K/EarRfi±-rS, 4^, f#ttlS5 0 0 

mmmizm^bix&Mimwmmzj: or 7/ 2 5 0 
[0033] **3j0>*«wt> ■fx-m^tihimmt 

S3 5 0, M^ffTa-A 1 -NJf£;fcU:Ta-A 1 - 
N - O Jf^ti , H 2 at>H 3 iZ^i- J; 5 fcgWlfcHBHt 
ttat^S^tfc*Wt*^-f. Ta-Al -N 

Jf^JttiTa-A 1 -N-OJB&JfttM*fi«3 5 0tC.ffl 
^fc^SMHO^-WtS^li, fiKS5t|^SB3 5 0.atN'7°7 
72 5 OOggftCiSffliffimjD^gia-r^dr^.'^ 9 V 

[ o o 3 4 ] ia 5 ~0 7 wtc j; & * -v * ' ^ * mm. 

[ 0 0 3 5 ] 05 1 0 0±K*el*II^- 

> 1 5 0 «TJB«-r*B»«:ii?-*\ 

[0036] hyy > x?<?) J; 5 SrTSMffil ( 
•T ) <?)ffM § ixtz 1 0 0 ±tz . HTO (High 

Temperature Oxide) Jf|, U SG (Uti(]oi>e(] Silicate (I 
lass) If, SOG (Spin On Glass) Jf££l±BPSG 

( BoroPhosphoSi 1 i cate Glass) JfiOj; 0 i'iil^i 
J^-T-g.,- iii5r^^->7'L.TfiH:lIl 
0 0 4 ^{iT^flSitS-slffi * -fr S n > * ? b ;l- i 7 



> ? I- 1 7 0 *^LT#*»fflR 1 0 0 izWA 

t&mmnmm m&i-& ... - dotimrjb - > 

7L. r?> 7? h7h-;n 7 0 £«#>&^mtt7572 
5 d<?:>^, r772 5 OI£TOGHtff>F— 

[0037] H6Ut£S5t|itffi® 3 0 OatTFg|5^flB«4 
[0038] T?V2 5 0-itlX¥*$foXffi. 1 0 0 fc€ 

mmztm $ n « dx^km® sooe. t.^ - > 

1 5 0_bfc:#fiJW-* . i£KK»M8 3 0 0(i, 111 xmi 
Lfz£ 0 ^.-T a , Mo. N b Xt±Wtf) J; O KikWit A 1 

[003 9 ] i&wmMm 3 0 0 C?)—m t l x T a - A 1 

- N — O IS <7)ffi$Jf8i $:fi!l a M~$~ . X2 5 OOffM 
Sft-^^f^fiM 1 0 0 fc^t-y ^ »J >/'^M- l?Sxtf 

DCRfflsxy^* y y^Sic?i#jitf, xvi-v^y 

>rmX0>*—y-y ht(iTa-A 1 ^-y-y hSr^d 
•T^ , , 3 0 0 W<7) E) cmTJ * *>ftT *•? 1 2 s c 
c m^gOITA L . R^tC 5 s c c in<7)jl 

itlf*'^.5[fl s c cm<oaU|-Ci(96^X*«|&L 
T 7°t7 / 2 5 0 ±(Ci£ft*P£ 3 0 0 <DT a - A 1 - N 

-omzmffctz* <r<?)Ps. ^2$(**mi 00^20 

O'CiCfi^it^. «Id LTTa-A 1 -N-0|^8 

.^ffiS.tf&i^iilVl B E (Molecular Beam Epitaxial) 

[0040] tfe^ffi«3 0 0 SrJBritttt, -cO±gPC 
TSP«ffi«4 1 0iH4TWL7tJ; ^=5rW«Mktt«0W 
m^KB-C'ffM^, f5<U(f- Pt, Rh, Ru, 1 
r, Os, Pel, PtO,, RhO x , IrO,. Ru 
O x , OsO,, PdO s . CaRu0 3 . SrRu0 3 , 
C air O s , Sri r 0 3 , Cu, A 1 , T a , WS i 
x . Mo, MoSi,. W, Au, T i N, TaN^cU 

zix^m^izj: h mmmx'$>& , 

[0041] T%>nmm4 1 oir&nx o^rnxwrn 

$ n h , mmmm 3 0 0 tm®. ttcm . d c 

*v ^ 0 y^mm^m^x . mmwa 3 0 o±.izmm 

mmmz&®.-t&* mmmnmit. mi 00 ow»dc 

miJtv i )2 0 s c c mOgga-C'^^il&A rt/XX'ft) 
1 0 0 nrr.C0Jl${C^$iX^,„ C<7)4; § . ^WfrSM 
1 0 OJiift 2 0 QV.<7)$L&X'mziX& . ZC)£ o IZffi®. 

[0042] isi7(i K^fei^i 1 Q£i*i>r>mm.m3 
0 0 ten* - y-y-fhfmtt-f* 

[0043] Yffl&mMA 1 OifcfcfefcJR&jtaK.*-^ 
1 LTT3emffi«4 1 0^r^JL-CTSPm®4 
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( R I E : Reactive Ion Etching) o 
?>T3P?>te«!8Ji 3 0 0 £ - > ^ L . AKOKRfiJB 

[0044]» > T . II 4 (C 7?< I jfc ck -> CTWWS 4 5 
0 Sr?g o mWB 5 0 0 &t' ; '-L^l«i 6 0 0 tBifct h ... 

4 0 nm0)mzxw&t&. zemimmiiwrnzsA. 

[0045] z<?)£ 0 %M{m^*iz&v&mw®x 
miz*. 2 5 o&iwmmmxf-y 3 5 01*1 
izmm&tm $ ti h c > •§> . 1 l , 02 .&t^n 3 
•cwflu:* 0 iz. *wn?wMZix&mm&m 3 5 

^2 5 o&fc>*$rftt&<r t m±x'% h, m->x . t& 
mmmm 350. ryV2 5 qru : t&wm4 5 0 <7.hs 

[0046] #t >T\ 5 0 0±{-±gf5m®« 6 0 

0 £JgJ5Sc-f S„ ±3MSffi06 0 10a: 

fM^--5.*j£T'ffMsn-& ,, c :> vx * f&mm 

[0047] 

[%wmm *wm¥mfcmw<m : Wjmiz& o . 



Ro :i t tfX'% Z> ... * oytzMZ . L /c^ttS^-* 

[in ] *m\i,zkhmmmmz**^mm.<m 
mm, 

[02] Ta-Al-NHJ^&trraNigWiKfblft^fflmfCfcttS 
[13 3 Poly-Si«/Ti«/Ta-Al-N-OB?)«££it*Li£ 
[H4 ] ^sgic «fc S * a* ' ^^flBftOTBfBSBI. 

us] ^^n^m^m^^tmmm, 
[ n 7 ] * * ' n>- ^^jut^asr^-riiifffiii. 

100 ¥*?ffcS1£ 

m 1 wi 

ffifltfWKH 

m2wmm 



15 0 

1 7 0 
20 0 

2 5 0 

3 0 0 
35 0 
40 0 
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= > 9 9 h t&ffi. 
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